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Abstract 
Background: United States Air Force (USAF) personnel and retirees participate in aviation both 
on and off duty.  Because aviation mortality is investigated by aircraft ownership, the combined 
mortality rate for on and off duty flying is unknown, as is aircraft-associated mortality among 
USAF retirees. 
Methods: Mortality data were obtained from the Air Force Mortality Registry (AFMR) and 
publically available datasets. Air Transport deaths were defined following the Tenth 
International Classification of Diseases.  USAF Active Duty (AD), Guard (ANG), Reserve 
(ARC) components, aggregate, and retiree rates (1988-2008) were calculated.  Sex, age and 
rank-adjusted AD and retiree rates were compared with US rates from the National Center for 
Health Statistics (2001-2008). 
Results: The accidental aviation mortality rate (1988-2008) for all USAF personnel was 
4.72/100,000 person years (py), 2.34 (95% Confidence Interval [CI] 2.02, 2.71) times more than 
USAF retirees.  ARC members had the highest aviation fatality rate (9.48/100,000 py).  USAF 
male enlisted retirees (2001-2008) did not have more aviation deaths [Standardized Morality 
Ratio (SMR): 1.23 (95% CI: 0.83, 1.77)] than the US population:  male AD officers had higher 
SMR: 20.32 (95% CI: 14.45, 27.79) vs. male retired officers: SMR 7.69 (95% CI: 5.90, 9.86) 
and male AD enlisted: SMR 5.08 (3.42, 7.25).  
Conclusions: Aircraft death rates differed by component, sex, rank, and retirement status.  
Among USAF components, ARC members had the highest aviation mortality.  Reasons for these 
differences and specific mitigation strategies should be investigated.  Off-duty aircraft death 
rates among USAF members are notable, particularly among male officer retirees.    
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A Description of United States Air Force Air Transportation Fatalities from the Air Force 
Mortality Registry 
The first aeronautical fatality was the crash of a Rozière balloon near Wimereux, France 
on June 15, 1785, killing its designer Jean-François Pilâtre de Rozier and his brother, Pierre 
Romain (Marion, 1870).  The first powered flight death occurred on September 17, 1908 at Fort 
Myer, Virginia, when Signal Corps Lieutenant Thomas Selfridge and Orville Wright crashed the 
Wright Model A Flyer (Davis, 2008).  As an active duty officer dying during his service, 
Selfridge’s fractured skull foreshadowed the association of male military officers and aircraft 
mortality.  
Lieutenant Selfridge’s death provided a reminder of the inherent dangers of flight and 
persuaded a subsequent military pilot candidate, Lieutenant Hap Arnold, to wear a football 
helmet as a form of protective equipment (Crowley, Licina, & Bruckart, 1992).  However, it was 
not until Senator Bronson Cutting was killed in an aircraft accident on May 6, 1935 that federal 
oversight was initiated for aviation safety.  The precursor to the Federal Aviation Administration 
(FAA) and its investigative arm, the National Transportation Safety Board (NTSB), was the 
Civil Aeronautics Board (Davis, 2008).   
In the United States (US), when an aviation accident occurs, either the Department of 
Defense (DoD) or the NTSB investigates the incident.  The United States Air Force (USAF) only 
investigates aviation accidents involving their own aircraft.  The USAF utilizes the term 
“mishap” for an accident.  All USAF Class A mishaps which involve a fatality or more than 
$2,000,000 damage will have a formal investigation.  The NTSB likewise investigates all serious 
and fatal civilian aircraft accidents.  The US created an Air Force Safety Center (AFSEC, 2016) 
with its main purpose to prevent future mishaps of operational weapon systems.  As AFSEC is a 
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DoD entity, it does not consider aviation deaths outside of the military environment.  The 
intersection of these two federal agencies occurs when military personnel are killed in non-
military aircraft.  Restated, if an Air Force member is killed in a civilian aircraft the AFSEC does 
not have oversight of this accident.  Thus, the NTSB will investigate the aircraft mishap from the 
civilian sector (Hersman, 2012).  
A 1977 epidemiological study looked at occupations and aircraft accidents and found an 
occupational association with aviation deaths in physicians, lawyers, sales representatives, 
farmers, and housewives (Booze, 1977; Gillis, Li, & Baker, 2001). Booze (1977) utilized 1974 
NTSB data and demonstrated that “current and former members of the armed forces had 
significantly fewer accidents than expected” (Booze, 1977, p. 1086).  He hypothesized that the 
armed forces occupation was protective to aviation death when compared to other occupations. 
Furthermore, in 2001, a study from Johns Hopkins School of Public Health found differences 
between military and civilian pilots in later NTSB data (Gillis et al., 2001).  Military personnel 
and civilian aviators differed on types of certifications, time of day, instructional flight, shoulder 
restraint use, injury severity and flight hours (Gillis et al., 2001).  Gillis, Li, and Baker (2001) 
attempted to find patterns in military personnel that could be used to create educational programs 
akin to the military’s safety training on boating, automobile and motorcycle activities.  
USAF personnel participate in both military and civilian flying (Gillis et al., 2001).  
Booze (1977) and Gillis et al. (2001) documented differences of military aviators based on 
NTSB data.  These differences only account for the general aviation portion of the aviator’s 
flying career.  Any conclusions drawn about mortality of USAF aviators from NTSB databases 
do not capture military fatalities.  The true incidence of the USAF’s aeronautical mortality 
involves both civilian and military deaths. 
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The goal of this paper was to consider USAF aviation mortality rates in terms of the 
population involved instead of the classification of the aircraft as civilian or military.  Removing 
the delineation between civilian and military airframes provides an accurate risk of aviation 
deaths in a population whose purpose involves supporting or participating in aviation.  
Statement of Purpose 
The specific aim of this research is to compare air transport death rates of USAF 
personnel and its retirees against the US population.  The USAF is a military population 
supporting aviation activities, but not all deaths occur on duty and off duty deaths have not be 
characterized.  The goal of the present analysis is to take a population based approach to evaluate 
causes of aircraft death in Air Force personnel overall including temporal trends and 
demographic and service related correlates of aircraft mortality rate.    
Literature Review 
The FAA and the NTSB utilize similar definitions of aircraft fatalities that have been 
codified in the US Code of Federal Regulations Title 49 Transportation Section 830 (Federal 
Register, 2011).  A fatality, as defined by the FAA and NTSB, includes any individual inside the 
aircraft, individuals who had direct contact with the aircraft (including detached parts), or 
individuals having exposure to the jet blast.  For a fatality to be considered an aircraft incident, it 
requires the operation of an aircraft from the time any individual boards the aircraft with the 
intent of flight until full debarkation with a resultant incident causing a fatality, serious injury, 
aircraft damage and/or loss (The Investigation Process Research Resource, 2009).  Additionally, 
aircraft fatalities include individuals succumbing to injures within thirty days of the initiating 
event (AirSafe, 2015). 
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Aircraft accidents are associated with the “exposure” of flying or aviation.  The NTSB 
(2015) and AFSEC (2015) both track accident rates in terms of 100,000 flight hours (Ungs, 
1996). Booze’s 1977 occupation study found a bimodal exposure of flight hours with aviation 
deaths.  Likewise, Baker and Li’s team pulled military employment out of the NTSB database 
and used flight hours as a standardized variable (Gillis et al., 2001).  Exposure has even been 
quantified in terms of aircraft landings and departures for ground crew injuries (Grabowski, 
Baker, & Li, 2005), but all these measures lead to less comparability between this cause of 
mortality and other non-flying causes limiting the opportunities for a holistic population based 
public health approach.  Mortality rates defined in terms of exposure limit comparability.  Do all 
flight hours have the same exposure association with death?   
There is a paucity of published AFSEC data.  The AFSEC investigates mishaps but 
presents this data under the cloak of privilege.  The USAF maintains safety privilege to foster 
non-retaliatory feedback from individuals involved in the mishap, which in theory will allow for 
optimized mitigation strategies.  Mishap data in yearly aggregate are available outside the USAF 
(AFSEC, 2015; USAF Historical Support Division, 2013).  A recent report stated a ten year 
average of 8.2 fatalities/year; however, this death count includes civilians and USAF members 
(AFSEC, 2013).  This fatality rate was unique as the “exposure” was no longer flight hours, but 
simply the USAF.  
Dr. Timothy Ungs (1996) reviewed data of military personnel who succumbed to air 
transport accidents between 1980 and 1990.  His novel approach considered deaths as a function 
of military service, not flight hours.  Akin to the AFSEC 8.2 deaths/year rate, Ungs (1994, 1996) 
presented mortality rates in terms of population or deaths per 100,000 people.  This common rate 
presentation could then be compared against other causes of death.  For example, Ungs (1996) 
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demonstrated a US civilian rate of 0.6 deaths/100,000 and the US military rate of 7.6 
deaths/100,000 representing the eleventh and second highest causes of accidental death.  This 
population perspective allows prioritization of this cause of death amount other public health 
priorities within subgroups. The USAF had a 11-year mean mortality rate of 12.3/100,000, with 
USAF officers expiring at 46.2/100,000 rate and enlisted personnel perishing at 4.9/100,000, a 
9.4:1 officer to enlisted ratio (Ungs, 1996).  Ungs (1996) reported a sex inequality across all 
military branches where females died at 1.6/100,000 and males had a mortality rate of 
10.6/100,000 or a ratio of 6.6.  The rank and gender inequalities have been assumed to correlate 
with similar inequalities of individuals who participate in aviation, males > females and officers 
> enlisted members.     
Active duty (AD) refers to full-time military members that are retirement eligible after 20 
years of service.  Reservists, or Air Force Reserve Component (ARC), participate part-time and 
can retire at age 60.  Air National Guard (ANG) members are similar to reservists; however, they 
have dual state/federal mandates.  The combined three components may be referred to as the 
‘total force.’  The rank delineation can be grossly divided into officers and enlisted personnel.  
Officers require a college degree and are placed in authority over the enlisted personnel.   
Presenting mortality data in population terms opposed to exposure allows comparison 
among the different services, Army, Navy, Marines, and USAF, to be compared.  Ungs (1996) 
acknowledged a few limitations: first, the Worldwide Casualty System (WCS) collected data 
only on individuals on military duty.  AD members and only ARC and ANG participating in 
military activities were collected in aggregate.  Second, there were noted differences between the 
civilian and military vital statistics collection process limiting comparisons of race, occupation, 
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and location.  Furthermore, there was no delineation between aircraft fatalities due to war 
operations and non-battle injuries (Ungs, 1996).   
Although Ungs (1996) cautioned against a direct comparison between the US rates and 
the military rates, his data appears to contradict Booze’s (1997) suggestion that military service 
was protective to aviation death.  The apparent disagreement stems from differences in study 
design.  Ungs simply defined mortality rates to compare across military services.  The NTSB 
collects data after the accidental event has occurred, limiting data analysis to case control 
methods.   
Ungs (1994) utilized the National Center for Health Statistics to establish a civilian 
aviation mortality rate.  The Centers for Disease Control and Prevention (CDC, 2015) has since 
created WONDER, an on-line detailed mortality database searchable by ICD10 codes.  A study 
from the Johns Hopkins University used this method to find general aviation fatalities; the rates 
were compared to the NTSB database finding only a one percent difference (Baker, Brady, 
Shanahan, & Li, 2009).  The use of the CDC’s WONDER on-line tool has been established as an 
accurate measure of the US air transport mortality data.  Of note, the two main research groups 
utilizing this approach follow calendar year demarcations as this is how the data is presented by 
the CDC.  This is contrasted by the military, which utilizes fiscal years (ending on September 
30th of a given year).  
The Air Force Mortality Registry (AFMR) collects mortality data on all active duty, 
reservists, guard members, and retirees.  This collection is in the form of death certificates and 
autopsy reports.  Created in 1998, the AFMR is the mortality database continuing beyond the Air 
Force Health Study (Copley, Smith, Grayson, & Gibson, 2003).  From considering direct and 
indirect exposures from ‘Agent Orange’ to monitoring the Suicide Events Surveillance System, 
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the AFMR is unique to among the military services as it also collects vital data on USAF retirees 
(Eaton, 2014).   
The AFMR process of collecting death information has been presented previously (Eaton, 
2014; Salter, Eaton, Escobar, & Voss, 2014).  Briefly, nosologists extract pertinent information 
from civilian death certificates, autopsy reports, DoD Forms 1300 and 2064 and USAF Form 
1312 (military causality and death certificates).  Additionally, the CDC National Center for 
Health Statistics is used when information is not available from state vital statistics and health 
departments.  The Social Security Death Master File is another source that provides death data 
for retirees.  Since the commencement of the AFMR registry, over 444,000 deaths have been 
documented from 1970 to 2015.   
This process alleviates three of Ungs’(1996) limitations.  First, it uses civilian death 
certificates in combination with military forms to provide a hybrid of two data sources (Eaton, 
2014; Salter et al., 2014).  The hybrid approach allows civilian death certificates to be coded 
with military specific information, such as service component (AD, ARC, ANG) and rank.  This 
fusional approach also allows the USAF components to be compared in population-based terms 
that WCS’s successor, the Defense Medical Mortality Registry cannot offer (Gardner et al., 
2000).  Additionally, this distinctive database will allow for a population comparison of the 
USAF retiree population that has never previously been considered.  Finally, deaths due to 
combat are identifiable.    
The Department of Defense (DoD) maintains several mortality databases. The DoD 
Recruit Mortality Registry focuses on deaths that occur during initial military training (Eaton, 
2014).  The DoD Medical Mortality Registry focuses on combat deaths as investigated through 
the Armed Forces Medical Examiner System (Gardner et al., 2000).  Of these databases, the 
AFMR AIR TRANSPORT DEATHS  13 
AFMR database is considered more precise in the correct application of the coding system of 
International Classification of Diseases (ICD) (Copley et al., 2003).  None of these databases are 
designed to consider aviation safety concerns like the AFSEC and the NTSB.  However, the ICD 
10th edition (ICD10) coding system has sections specific for air and space transportation injuries 
allowing for epidemiological research.  Comparing AFMR and CDC WONDER would 
theoretically allow for comparisons of race, ethnicity, and Hispanic origins.  Ungs (1996) 
suggested that differences in these strata would correlate with demographics that most often 
participate  in flying.  However, in 2004 the USAF stopped publishing data on religious 
preference, race, ethnicity, Hispanic Latino designation, handicap and age strata (USAF 
Historical Support Division, 2013).  
Since the commencement of the AFMR registry, over 444,000 deaths have been 
documented from 1970 to 2015.  Figure 1 represents the availability of death certificates of 
deceased USAF personnel from 1970 to 2014 that have had vital statistic and military specific 
data recorded in the AFMR (Salter et al., 2014).  The data integrity is optimal between 1988 and 
2008.  Previously published graphs from the AFMR are presented in Appendix 1. 
 
Figure 1. Availability of death certificates of deceased of USAF personnel 1970-2014. 
Source: Salter et al., 2014. Note: Blue represents ICD coding entered, while red represents deaths without 
a cause entry into the AFMR. 
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Military and civilian aviation accident rates are decreasing in terms of both population 
and exposure measurement.  The reasons are multifactorial but include mechanical, technical, 
and safety emphasis has drove improvements (Baker et al., 2009; Ungs, 1994, 1996).  The 
military’s robust safety emphasis has drove improvements resulting in fewer deaths (Baker et al., 
2009).  Commercial aviation likewise has made large strides in safety culture (Duquette, 2016).  
As aviation becomes safer, mortality rates need to be considered time specific.  For example 
there was a 41% decrease in US crude aviation deaths between 1980 and 1989 (Ungs, 1994). 
Methods 
To analyze aircraft related deaths, the first step requires capturing data for cause of death.  
The following ICD10 codes were chosen to capture a cause of aircraft related death: V95*-V97*, 
W94* and Y36.1*-Y38.1*.  The main headings of the respective ICD10 air transport codes are 
as follows (ICD10Data.com, 2016):  
• V95* Accident to powered aircraft causing injury to occupant 
• V96* Accident to non-powered aircraft causing injury to occupant 
• V97* Other specified air transport accidents 
• W94* Exposure to high and low air pressure and changes in air pressure 
• Y36.1* War operations involving destruction of aircraft 
• Y37.1* Military operations involving destruction of aircraft 
• Y38.1* Terrorism involving destruction of aircraft 
The AFMR database was queried after the Air Force Research Laboratory Institutional 
Review Board (IRB) determination of non-human research was cross-approved by Wright State 
University IRB (see Appendix 5).  All deaths with a primary, secondary, or tertiary cause of 
death outlined above were de-identified.  There were 3,637 of 444,000+ fatalities matching this 
AFMR AIR TRANSPORT DEATHS  15 
original inclusion definition.  Seven entries were from “exposure to high and low air pressures 
and changes in air pressure.”  Four of the seven also coded for decompression sickness and the 
remaining mentioned air embolism or pulmonary embolism.  Although it is feasible that these 
individuals suffered decompression sickness from a pressurized cabin failure during assent, it is 
more likely that these deaths were a result of water related activities based on the author’s 
clinical assessment.  Thus, deaths with injury code W94* were excluded in the data analysis.  
The resulting ICD codes matched published methods using ICD 9th Edition and ICD10 (Baker et 
al., 2009; Ungs, 1994).  In addition, this study also included the aviation codes listed under the 
specific military, war and terrorism headings.   
Only two individuals had air transportation ICD10 codes not listed as the primary cause 
of death.  Each was grouped with their respective air transport ICD10 code.  The AFMR 
annotates if a retiree dies within 120 days of starting retirement.  The AFMR was in-part initiated 
over concerns about exposure; thus, a four-month window exists to monitor mortality events that 
are temporally related to military service.  An accidental aviation death was determined sensitive 
to the immediate retirement date and thus the 120-day cross-over window was removed.  Twelve 
records were updated to reflect a retired status.  All ICD10 codes were maintained to the tenths 
position except a single entry; this individual was re-grouped under the not otherwise specified 
category of powered aircraft.  Of note, a single individual had a cause of death, but their service 
status was unknown.  Therefore, the AFMR total has an extra V95.9 count that is not found in a 
component cohort.   
The dates of death were listed and treated as a continuous variable.  With no adjustment, 
the crude numbers of deaths by fiscal years are represented in Figure 1.  
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The de-identified data also provided military rank as part of the demographic information 
along with military status.  Military status was either a two or three-character alphanumeric code 
that represented AD, Reserves, or Guard.  These three components of the AF were coded for 
rank (i.e., officer or enlisted) and retirement status (i.e., in-service or retired).  The military grade 
was the rank in which the military member left the service, either in death or retirement.  It 
should also be noted that in 1959 the USAF stopped awarding the grade of warrant officers (a 
third group between officers and enlisted).  Through attrition, the last warrant officer left the 
service in 1980 (Callander, 1991). Their dates of death ranged from 1970 to 1987.  As warrant 
officers they were included in officer counts consistent with a previously published method 
(Ungs, 1996).  
Other demographic variables associated the AFMR collection process were sortable, i.e. 
the AFMR source information USAF forms, DoD forms, Veteran Affairs form or a death 
certificate.  Sex, age at death, marital status at death, and race with Hispanic origin all had 
specific fields.  Each record also establishes whether an autopsy was performed, not performed 
or unknown.  Additionally, the decedent’s Census Bureau three-digit occupation code was 
available along with an optional specified occupation field.  
The military assigns a code for manner of death:  killed in action, accident, suicide, 
homicide, and undetermined.  A separate field considers the death certificate manner of death.  
The options included natural, accident, suicide, homicide, pending investigation, undetermined, 
war operations and terrorism.  
The number of Active Duty USAF members was acquired from the USAF Personnel 
Statistics Static Report page (Air Force Personnel Center, 2016a).  Various static reports were 
used to gather numbers of active duty strength, break down by officer vs enlisted, actual rank 
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strengths, and finally a break down by gender.  Appendix 2 Figure 1 demonstrates the total 
Active Duty force strength from 1976 until 2015. The USAF Personnel Center website did not 
have tabulated data prior to 1976.  ANG and ARC data was gather using the USAF Personnel 
Center Interactive Demographic Analysis System (2016b). 
Retiree demographics and population numbers were collected from the Department of 
Defense Office of the Actuary (DoD Office of the Actuary, 2015).  This office provides actuarial 
expertise relating to military compensation and benefits, including retirement system valuations.  
Public reports were available from FY2001 until FY2014.  The DoD Actuary Office provided 
gender data inside the officer and enlisted categories.  Retirees were grouped together regardless 
of their in-service component (AD, ARC, or ANG) (DoD Office of the Actuary, 2015; USAF 
Historical Support Division, 2013).  USAF ARC and ANG populations were limited to end 
strength totals found in the AF Statistical Digests (USAF Historical Support Division, 2013). 
The CDC (2015) WONDER tool provided non-combat accident ICD10 death codes, age 
deciles, and gender rates by calendar years: 1999 to 2014.  USAF component comparisons would 
be made between 1988 and 2008.  Gender, rank, age, and time standardization was accomplished 
on data between 2001 and 2008.  Age standardization was accomplished by grouping the 
appropriate CDC age deciles based off military demographics and Table 4.  Standardized 
mortality ratios (SMR) were calculated for AD cohort.  ANG 2001 and 2002 age demographics 
were estimated.  Six years of known age deciles were applied to the total number of ANG to 
estimate deciles.  ARC was preformed likewise except the 2001 through 2006 data was 
estimated.  Retire age demographics were estimated using 2008 DoD retiree age distribution.  
The percentage of each age was grouped and applied to the known retiree population. 
Confidence intervals were created using a Poisson distribution around the observed values and 
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creating upper and lower bounds of the observed value and dividing by the expected deaths 
(Washington State Department of Health, 2012).  Additionally, male vs female rates and officer 
vs enlisted rates were considered.   
Statistical analysis was performed with 2016 Excel for Mac.  All confidence intervals 
were completed with alpha set at 0.05 (95%).  Populations were calculated using the end strength 
of each fiscal year.  Multiple year rates were calculated by summing the death counts and using 
person-years in the denominator.  Analysis of Variance (ANOVA), student t-test, and linear 
regression were accomplished with Excel’s data analysis add-in tool.  Mortality rates are 
presented in terms of deaths/100,000.   
Results 
Table 1 renders 3,630 USAF aviation deaths between 1970 and 2015 as frequency counts 
by ICD10 code.  USAF components were combined into total force numbers if a cohort has very 
low counts and several ICD10 groupings were combined for similar reasons.  Figure 2 portrays 
the total counts of death by fiscal year included in the AFMR database from 1970 to 2015. 
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Table 1 
AFMR Entries of List of Air and Space Transportation Deaths by ICD10 Code 1970-2015 
ICD10 Description AFMR 
(Total) 
Retired AD ARC ANG 
V95.0,  
.1, .4, 
.5 
Accident to powered 
aircraft causing injury 
68 24 44 
V95.2 Other private fixed-wing 
aircraft  
108 73 20 7 8 
V95.3 Commercial fixed-wing 
aircraft accident 
33 20 6 7 0 
V95.8 Other powered aircraft 2058 34 1308 521 195 
V95.9 Unspecified aircraft 
accident 
533 247 191 77 17 
V96 Accident to Non-
powered aircraft 
11 5 6 
V97 
.0, .1, 
.3,  
.8 
Other specified air 
transport accidents  
22 7 15 
V97.2 Parachutist accident 24 4 20 
Y36.1 
War operations 
involving destruction of 
aircraft 
797 0 506 288 3 
 Totals 3,630 414 2,078 909 228 
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Figure 2. Counts of air and space transport deaths in AFMR by FY1970-2015. 
Crude non-combat aviation mortality rates (not controlled for gender or rank) are 
graphically displayed in Figure 3 and tabulated in Tables 2 and 3 for two time periods.  Table 2 
provides a relative risk to the retiree cohort, as this group theoretically has the lowest aviation 
exposure of the groups.  The 1980 to 1990 rate for the USAF was 12.3 deaths/100,000 and a US 
population rate of 20 to 45 year olds of 0.6 deaths /100,000 (Ungs, 1996).  Only the ARC group 
did not significantly decrease from published rates during the 1980s.  The USAF AD and ANG 
appear to have similar crude rates.  USAF retirees had a significantly lower mortality rate than 
the three USAF component groups.  Table 3 references the US population as a baseline rate.  The 
US rate was from the same period and age controlled to adults over the age of fifteen.  All four 
cohorts were significantly different from each other and the baseline.  Furthermore, the crude 
rates declined from the 1988 to 2008 sample to the 2001 to 2008, suggesting a downward trend.  
The AD and ARC rates significantly decreased. 
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Figure 3. USAF crude air transportation mortality rates, FY1977-2012. 
 
Table 2 
1988-2008 Crude Death Rates Compared to Retiree Population 
‘88-08 Deaths Pr-Yrs Rate 95 % CI RR 95% CI 
AD 335 8,531,224 3.93 (3.51 , 4.35) 1.94 (1.65 , 2.29) 
ARC 152 1,603,687 9.48 (7.97 , 10.98) 4.69 (3.83 , 5.73) 
ANG 101 2,326,359 4.34 (3.49 , 5.19) 2.15 (1.70 , 2.70) 
Retirees 252 12,456,435 2.02 (1.77 , 2.27) 1.00 - 
 
Table 3 
2001-2008 Crude Air Transportation Deaths, Compared to US Population 
‘01-08 Deaths Pr-Yrs Rate 95 % CI 
AD 71 2,801,173 2.53 (1.95 , 3.12) 
ARC 36 589,684 6.10 (4.11 , 8.10) 
ANG 32 861,437 3.71 (2.43 , 5.00) 
Retirees 91 5,454,448 1.67 (1.33 , 2.01) 
US Pop 5,153 1,869,810,570 0.28 (0.27 , 0.28) 
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The age demographics of all deaths during these two time periods changed slightly. 
Between FY1988 and FY2008, USAF total force members died of air transportation causes at an 
average age of 32.9±7.9 (min. 19, max. 62) years of age.  Between 2001 and 2008 the total force 
average age did not significantly change (p = 0.75).  After retirement, the average age of death 
was 59.7±10.4 (min. 25, max. 84) years.  Age of retiree death increased during the 2001 to 2008 
time period 62.9±9.2 (min. 40, max. 84) years (p = 0.01).   
AD, ARC and ANG had significant age differences (ANOVA p = 3.1x10-10).  All three 
comparisons were significant:  AD/ARC (p = .003), AD/ANG (p = 4.70x10-12), and ARC/ANG 
(p = .001). This cohort is presented in Table 4.  Interestingly, during the 2001 to 2008 time 
period there was no age separation between the components (ANOVA p = 0.21). 
Table 4 
FY1988-2008 Age Distribution at Death by Retiree and USAF Components   
Cohort Avg StDev Min Max N 
AD 31.47 6.7 19 53 357 
ARC 33.55 8.9 20 62 159 
ANG 37.15 8.3 23 59 101 
Retirees 59.67 10.4 25 84 252 
Note: All groups significantly different with largest p-value of .003. 
US population air transportation mortality data exists between 1999 and 2014.  As 
previously mentioned, gender differences have been noted in military and civilian populations.  
Figures 4 and 5 present the female and male rates over time and by age decile: 15-24 to 85+.    
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Figure 4. Female US population air transportation mortality rates from 1999-2014 by age decile. 
Table 5 
. Female US Population Air Transport Mortality Rates 1999-2014 
Females Deaths Population (Per-Yr) Rate 100,000 95% CI 
15-24 172 329,958,746 0.0521 (0.0443 - 0.0599) 
25-34 235 321,970,833 0.0730 (0.0637 - 0.0823) 
35-44 279 343,850,190 0.0811 (0.0716 - 0.0907) 
45-54 361 343,795,651 0.1050 (0.0942 - 0.1158) 
55-64 245 266,855,119 0.0918 (0.0803 - 0.1033) 
65-74 125 177,829,129 0.0703 (0.0580 - 0.0826) 
75-84 49 122,313,210 0.0401 (0.0288 - 0.0513) 
85+ 5 55,127,583 0.0091 (0.0011 - 0.0170) 
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Figure 5. Male US population air transportation mortality rates from 1999-2014 by age decile. 
Table 5 
Male US Population Air Transport Mortality Rates 1999-2014 
Males  Deaths Population (Per-Yr) Rate 100,000 95% CI 
15-24 516 347,012,444 0.1487 (0.1359 - 0.1615) 
25-34 1,087 326,253,778 0.3332 (0.3134 - 0.3530) 
35-44 1,367 340,428,565 0.4016 (0.3803 - 0.4228) 
45-54 1,852 332,558,043 0.5569 (0.5315 - 0.5823) 
55-64 1,663 248,108,257 0.6703 (0.6381 - 0.7025) 
65-74 942 152,239,772 0.6188 (0.5792 - 0.6583) 
75-84 324 85,512,171 0.3789 (0.3376 - 0.4202) 
85+ 36 25,442,253 0.1415 (0.0953 - 0.1877) 
 
The differences between male and female US air transportation mortality rates are 
presented in Table 7.  The overall downward trend of rates in the US population is perhaps best 
explained with a linear regression model of 15-64 year old male data.  The equation has a R2 
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value of 0.93 and a slope coefficient of -0.0257 (-0.0298, -0.0215).  The female rate decrease is 
also present but not as pronounced.  The corresponding female linear regression has a slope of -
0.0055 (-0.0082, -0.0028) but the R2 is 0.57.  Each gender-age decile over the 1999 to 2014 time 
period has linear regression analysis presented in Appendix 4.  
Table 6 
US Population Air Transportation Mortality Rates 1999-2014 Comparing Male to Female by 
Age Decile 
 
 
 
 
 
 
 
 
 
 
 
 
The male to female differences are described in Table 7.  The relative risk for mortality 
comparing males to females used the age groupings in Tables 5 and 6.  
Figure 6 graphically compares six different air transportation mortality rates from 
FY1976 to FY2014.  The most infrequent rate was AD combat losses.  There is a noted 1978 
increase. Controlling for sex and rank, AD male officers had the highest mortality rate.  The AD 
male enlisted rate tracked below the total AD crude rate.  The retiree mortality rates did not 
appear to have any interaction, except that the officer rate was always greater than the enlisted 
rate.  Enlisted retirees had the lowest mortality over time.  Interestingly, enlisted retirees 
maintained a constant rate during 1998 to 2008 with a linear regression demonstrating an R2 of 
Age  RR M/F 95% CI 
15-24 2.85 (2.40 - 3.39) 
25-34 4.56 (3.96 - 5.26) 
35-44 4.95 (4.35 - 5.63) 
45-54 5.30 (4.74 - 5.94) 
55-64 7.30 (6.38 - 8.35) 
65-74 8.80 (7.30 - 10.61) 
75-84 9.46 (7.00 - 12.77) 
85+ 15.60 (6.12 - 39.76) 
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0.1 and non-statistically slope of -0.03 (-0.08, 0.01).  This contrasts to the apparent decreasing 
slope of USAF AD male officers of the same time period: -0.70 (-1.20, -0.19) R2 0.30.  
 
Figure 6. AFMR rank, sex controlled air transportation mortality rates from 1976-2014. 
The 2001 through 2008 group was standardized by sex, age and rank.  Male AD and 
retiree data are tabulated in Table 8.  The female cohorts did not have enough power with only 
two deaths to consider.  
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Table 7 
Male AFMR Cohorts from 2001-2008 Controlling for Sex, Time, Age and Rank 
’01-08 Deaths Pr-Yr Rate Rate CI SMR  SMR CI 
M AD 
Officer 
39 457,516 8.52 (5.85 -11.20) 20.33 (14.45 – 27.78) 
M ANG 
Officer 
7 92,409 7.57 (1.96 – 13.19) 15.37 (6.18 – 31.68) 
M ARC 
Officer 
23 92,516 24.86 (14.70 – 35.02) 48.57 (30.76 – 72.81) 
M Retiree 
Officer 
62 1,302,025 4.76 (3.58 – 5.94) 7.69 (5.90 – 9.85) 
M AD 
Enlisted 
30 1,794,591 1.67 (1.07 – 2.27) 5.08 (3.42 – 7.24) 
M ANG 
Enlisted 
25 613,660 4.07 (2.48 – 5.67) 9.76 (6.32 – 14.41) 
M ARC 
Enlisted 
9 350,410 2.57 (0.89 – 4.25) 6.04 (2.76 – 11.47) 
M Retiree 
Enlisted 
29 3,801,398 0.76 (0.49 – 1.04) 1.23 (0.83 – 1.77) 
 
Note: ANG SMR estimated FY2001-2002; ARC SMR estimated FY2001-2006; Retiree SMR estimated 
FY2001-2008 
 
Discussion 
There are many interesting findings uncovered in this analysis of USAF and civilian 
aircraft fatalities and associated demographic and service related factors.  Because aircraft deaths 
in these populations has not been systematically described before, a brief review of the data 
presented here is essential in confirming the appropriateness of this database for aviation deaths.  
All war related deaths were appropriately ascribed to active, reserves and guard members, while 
retirees were immune from combat fatalities.  Additionally, private, commercial, and 
“unspecified” aircraft death counts were higher in the retiree population consistent with the US 
general population (CDC National Center for Health Statistics, 2015).  The “other aircraft” was 
higher in the USAF component cohorts.  Perhaps the “other aircraft” was a military aircraft, not 
meeting the definition of commercial or private.  
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The hybrid AFMR collection process should be sensitive to combat related fatalities.  
One-third of the USAF total forces aviation’s deaths were caused by war (1970 to 2015).  It was 
assumed that there would be an increase of war related deaths during the times of the Vietnam 
War (1965 to 1973) and Iraq War (2003 to 2011) with increasing risk of combat missions 
entering contested airspace.  However, the largest concentration of combat losses occurred after 
the Vietnam War.  In FY1978 the number of fatalities spiked to an aberrant 290 deaths.  There 
were 207 deaths attributed to Y36.1 or destroyed aircraft in wartime operations in FY1978 and 
113 deaths in FY1979.  This large increase of combat aviation deaths corresponded to the 
Pentagon changing the status of Missing in Action (MIA) to Killed in Action (KIA) in 1978 
(Rosenthal, 1985).  The surge of death certificates can be seen in the high peak of Figure 2 and 
USAF AD KIA rate in Figure 6.  
In addition to the ICD10 coding agreement, there should be a general decrease of air 
transport deaths according published data (Baker et al., 2009; Gillis et al., 2001; Ungs, 1996).  
There is a decreasing frequency of aviation deaths in the AFMR graphically represented in 
Figure 3.  Table 2 presents 1988 through 2008 crude rates of the three USAF components and its 
retirees.  The rates presented in Table 2 are lower than the 1980 rates published by Ungs (1996) 
confirming the graphical decline in Figure 3.  A caveat should be noted as the data presented 
here include non-military related deaths, while Ungs’ (1996) method was limited to military 
associated deaths.  The 1988 through 2008 rate was not compared to the US population because 
the CDC WONDER began in 1999.  Ungs (1994) averaged 1980 to 1989 data and found the US 
population to have a 0.6/100,000 rate.  Even with this extremely conservative estimation, retirees 
were at least 3.6 times more likely to die than the general population.  The assumption of this 
increase is due to civilian aviation exposure.   
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The increase of the USAF above the retiree group is most likely due to military aviation 
exposure.  Without the accident data, it is impossible to ascertain the nature of the death (civilian 
or military).  A possible future study is to consider the source data (military vs civilian) and look 
for associations with rates from the four cohorts.   
The smallest component of the USAF has twice the fatality rate.  The ARC is a part-time 
military commitment.  The USAF has often struggled to retain pilots from the lucrative civilian 
workforce.  There was a 1,422% increase of Airline Transport Pilot Certificates issued to 
military personnel between 1988 and 1997 (Gillis et al., 2001).  A possible explanation of the 
increased rate is the nature of part-time work in a high-risk environment.  ARC aircrew provide 
half of the C-5, C-17, KC-10 workload for the entire USAF.  They provide twenty-three percent 
of C-130 manpower and thirteen percent of KC-135 (Wikipedia, 2016).  However, the ARC 
organization contributes just six percent of the USAF Class A mishaps (AFSEC, 2015).  The 
ratio of male rated officers (pilots, navigators, air battle managers, etc.) to male non-rated 
officers in each component was considered.  The ANG had the highest odds of rated officers 1 in 
2.42.  ARC was at 1 in 2.59 followed by AD with 1 in 2.78 (Air Force Personnel Center, 2016b).  
The increased rate of death cannot only be attributed to military activities.  The exact cause 
behind the increased relative rates of the ARC is unknown and should be further investigated.   
Military demographics may offer additional insight on the differences between the 
cohorts.  The AD and ARC had a 4 enlisted members per officer in 2013, while the ANG had 6.2 
enlisted members for every officer (ICF International, 2013).  The officer to enlisted mortality 
ratio is an important factor also discussed by Ungs (1996).  Military pilots, navigators, flight 
surgeons and air battle managers are officers and thus military aircraft deaths cannot occur 
without officer involvement (USAF Historical Support Division, 2013).  Enlisted members are 
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killed in aviation accidents, but the officer/enlisted ratio of deaths officer is significantly 
weighted to the officer.  The ANG may have a smaller fatality rate than its part-time counterpart 
simply by diluting the most lethal group (male officers).   
In order to simplify comparisons of three USAF component groups, relative risks were 
calculated in terms of the crude retiree rate as presented in Table 2.  The total force (all three 
components) have a combined relative risk increase of 2.3 (2.02 – 2.71).  Considering the two-
decade time period and controlling for combat deaths, a member of the USAF was twice as 
likely to die of an air transportation related activity than a USAF retiree.  This relationship is 
specific to 1988 through 2008.  The rate of military aviation deaths decreased 53% between 1980 
and 1990, while the retiree rate remained relatively stable during this same time period (Ungs, 
1996).   
Table 3 expresses the same cohorts during 2001 to 2008, allowing for the inclusion of the 
crude US population data.  Ungs was the first author to consider CDC vital statistics data in 
representing aviation mortality in population terms, allowing for comparison to other accidental 
deaths (Ungs, 1994).  He subsequently used a military data set with the same principle, but 
cautioned against comparing the two rates as the collection methods differed.  Baker et al.’s 
(2009) team later validated the use of CDC WONDER program when compared to a known 
NTSB database.  The civilian-military hybrid approach which the AFMR utilizes allows for all 
accidental rates to be compared to the US population.  
In this study, there was an overall decrease in the crude rates of all cohorts between the 
1988 to 2008 and the 2001 to 2008 time periods indicating a continued downward trend of USAF 
aviation mortality rates.  In 2001 to 2008 all members of the USAF were 1.8 (1.53 – 2.14) times 
more likely to expire from aviation related deaths than retirees.  The USAF total force had a 
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SMR of 10.38 (8.69 -12.30) over the US population.  There is an unknown interaction affecting 
ARC rates to be significantly higher and the retiree cohort suggests support that members of the 
USAF are exposed to civilian flying.   The increased risk cannot solely be assigned to flying 
activities in the USAF. 
The death age distribution of military members form aircraft is known to be lower than 
the civilian average (Gillis et al., 2001; Ungs, 1996).  Table 4 supports external validity of this 
data.  AD members were the youngest, followed by ARC and then ANG.  The lower age of the 
AD is most likely attributed to the retirement system.  Most active duty members retire by the 
age of 45 while the ARC and ANG retirement age is most often 60 (DoD Office of the Actuary, 
2015; Ungs, 1996). The average retiree death age was just below 60, suggesting a large number 
of AD retirees who contributed to retiree cohort.  The component source of retirement was not 
considered.  Interestingly, AD retirees die on average ten years before their ARC counterparts 
(Philpott, 2009).  
The USAF was proportionally weighted to the AD in 1980.  However, in recent years, 
DoD force reductions have primarily come out of AD numbers, creating a net older total force.  
Appendix 3 presents this relative proportional decrease of AD in the USAF.  This again is 
consistent with the increase of average age of death from 1980s of 28.9 ± 6.7 years (Ungs, 1996).  
Figures 4 and 5 along with Tables 5 and 6 represent the US population aviation mortality rates.  
The aviation age mortality distribution is bell-shaped (around age 50) which is different than the 
all-cause accident distribution (linear with a peak in the mid-20’s) (Ungs, 1994). The age 
distribution has remained constant since 1980.  The population rates decreased from 1.1 to 
0.43/100,000 of 20-45 year olds between 1985 and 2005.  Likewise, the crude rates decreased 
from 0.6 to 0.28/100,000.  The 15 to 64 AD age group has a linear regression model with a R2 of 
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0.93.  Extrapolating backwards using the straight line approaches the rate described by Ungs 
(1996) but underestimates it by 10%. 
Another interesting data point found is that sex-specific relationships in aviation 
mortality rates was determined to be 4.8 male to female between 1980 and 1989 in the US 
population (Ungs, 1994).  The military population during the same period resulted in a male to 
female ratio of 6.6 (Ungs, 1996).  Table 7 presents the US male to female relative risks by age 
decile between 1999 and 2014.  Based on the relative risk confidence intervals, it appears there 
has been a trend towards more inequality despite an increase of female pilots.  However, the 
growth of female pilots has been in commercial piloting.  There has actually been a decrease of 
general aviation female pilots since 1980 (Goyer).  The risk of dying commercially is 
dramatically less than general aviation and this decline of female general aviation pilots could 
account for the increase of inequality.  The linear increase of male risk compared to females with 
pilot age is not understood.  
The US rates clearly demonstrate a sex interaction with aviation mortality.  The 
significant sex inequality highlights the importance of sex demographics available for the 2001 
to 2008 data. Again, this interaction is assumed to be linked to the exposure of flying as there are 
more male aviators.  The US military is becoming more diverse and the USAF is no different 
(ICF International, 2013).  The sexual inequality is even more pronounced in USAF retirement, 
only 5% of USAF retirees were female in 2008 (DoD Office of the Actuary, 2015).  Figure 6 and 
Table 8 provide sex, age, time and rank controlled mortality rates for AD and retirees.  As 
expected, the officers continued to have higher proportions, but the conspicuous rate was the 
male enlisted retiree.  This very standardized rate did not differ from the background US 
population as the SMR was 1.23 (0.83 – 1.77).  With statistical equivalence between the US 
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population and male enlisted retirees, it is reasonable to conclude that the enlisted retires are not 
participating in flying activities any more than the US population.  Retired male officers are 
dying 7.70 times (5.90 – 9.86) than their age, sex and time matched general population.  The 
effect of this amplified relative risk of male retired officers may have an unknown impact on the 
USAF rate before retirement. 
In the 1980s, the officer to enlisted (O:E) ratio mortality rate was 9.4:1 (Ungs, 1996).  
Male AD officers died at a rate 5.1 (3.17 -8.21) times more frequently than their enlisted 
counterparts between 2001 and 2008.  The decrease of this O:E ratio is likely multifactorial.  The 
first variable that is unable to be evaluated in this study is crew composition.  The C-130 
exemplifies the variation.  The MC-130P required 4 officers and 3 enlisted crew to fly, while the 
newest C-130J requires two officers and one enlisted member.  Similarly, fighter/attack aircraft 
usually require a single officer pilot and have higher fatality rates (AFSEC, 2015).  As suggested 
by Gillis et al.’s (2001) team, military pilots may also use their professional skill in general 
aviation which adds to their risk of aviation death, where the enlisted member cannot simply 
translate their profession to non-military actives during their leisure time.  
Limitations 
 The limitations of this methodology include the delayed transition of MIA to KIA raises 
an issue with the timing of the death certificates.  This study did not use combat deaths in 
comparison to the US population, but any time specific analysis of the AFMR dataset for war 
related deaths could present future problems. 
 Additionally, CDC Wonder data was published and presented as calendar year data.  
USAF demographical data is published in fiscal year.  The death counts were grouped by fiscal 
year so that the military rates were always in fiscal year terms.  Any analysis comparing US 
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population is based on nine-month overlaps opposed to a strict year to year comparison.  In this 
study, CY2001 through CY2008 to FY2001 through FY2008 there are 90 of 96 months matching 
with only three months on each end of the time period not directly overlapping.  The use of 
deaths per person year over the eight-year time period also negates any major calendar 
difference.  
Another limitation to this study is the direct comparison of IDC10 V-95-V97 groupings.  
The frequency of deaths in each IDC10 code was not analyzed.   The AFMR distribution 
suggests differences than previous published studies (Baker et al., 2009).  The method presented 
here included V95.4 (spacecraft) which was not previously included in the work by Baker et al.’s 
(2009) team despite the ICD10 grouping of V95-V97, air and space transportation accidents 
(2009; CDC National Center for Health Statistics, 2015; ICD10Data.com, 2016).  A quick 
snapshot of 2001 through 2008 US air transportation deaths compared to Table 1 had major 
differences.  Ten percent of the US deaths were attributed to helicopter fatalities, while the 
AFMR rate was only one percent.  As noted previously, 84% of the USAF total force accidental 
aviation deaths were coded as “other” aircraft compared to the US fraction of 4%.  The US 
population had 65% of aviation deaths attributed to “unspecified,” while the AFMR used that 
ICD10 code 19% of the time.   Further exploration of this data are needed.  
 A future study on the shape of the decline in accidental aviation deaths should be 
considered as the data set becomes more reliable before 1988 and with contemporary data.  
Using assumptions from 1970 through 1987 and after 2009 both linear and natural logarithmic 
formulas have R2 values of 0.72.  The implication of logarithmic equations is an asymptote, or in 
terms of aviation safety is that no further improvement can be made.  The AF Safety Center 
annual report in 2012 rhetorically penned if it was possible to break through the plateau of 
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accident (and thus fatalities) reductions (AFSEC, 2012).  Interestingly, risk assessments in public 
health are often non- linear, demonstrating a logarithmic or exponential form (Moeller, 2011).  A 
logarithmic equation would more adequately account for the decrease in aviation mortality if 
Ungs’ 1996 data were included.  Most aviation fatalities involve human error and thus linear 
associations may be suspect.  
Conclusion 
The measurement of lives lost in aviation is currently counted by airframe ownership. 
USAF personnel fly in both civilian and military planes, therefore combining these segregated 
arenas must be done to provide the USASF an accurate aviation mortality rate.  This can be 
accomplished using the unique, hybrid collection of the AFMR.  The air transportation mortality 
rates have decreased over time for the general US population and the USAF.   
Based on end strength populations, the ARC component of the USAF is dying in aircrafts 
at twice the rate than the AD and ANG.  The higher ratio is likely multifactorial and not 
understood.  The ARC provides significant flying support to the USAF total force and the ratio 
of support to mortality rate needs to be considered.  The part-time military aspect did not confer 
the same risk to the ANG.  
After controlling for sex, age, and rank, male enlisted retirees had a similar mortality rate 
from aviation than the general public.  Retired male officers’ mortality was over seven times that 
of the US population.   This finding suggests that male officers are participating in civilian flight 
after retirement. This increased exposure has not been studied while USAF officers are serving 
prior to retirement.  
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Appendix 1: AFMR Figures 
 
Figure 1. Deaths of U.S. Air Force active duty personnel recorded in AFMR (1970-2014). 
Source: Salter et al., 2014 
 
Figure 2. Deaths of U.S. Air Force personnel recorded in AFMR (1970-2014). 
Source: Salter et al., 2014  
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Appendix 2: USAF Personnel Data 
 
 
Figure 1. USAF personnel data, active duty component strength from FY 1976-2015. 
Source: (Air Force Personnel Center, 2016a) 
 
0
100000
200000
300000
400000
500000
600000
700000
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
Active Duty Component Strength by FY 
Officers Enlisted
0
100000
200000
300000
400000
500000
600000
700000
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
USAF Gender Break out by Officer/Enlisted 
Male Officer Female Officer Enlisted Males Enlisted Female
AFMR AIR TRANSPORT DEATHS  42 
 
 
Figure 2. Retirees of USAF 1970-2014 and sex breakout from 2001-2014. 
Source: (DoD Office of the Actuary, 2015; USAF Historical Support Division, 2013) 
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Appendix 3: USAF Total Force End Strength 
 
Figure 1. Total end strength by USAF component and retirees.  
Source: (Air Force Personnel Center, 2016a; DoD Office of the Actuary, 2015; USAF Historical Support Division, 2013) 
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Appendix 4: CDC WONDER Air Transport Mortality Rates Age and Sex Stratified 
Females (Ages 15-64)  
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
2001 183 94,885,966 0.1929 (0.1649 - 0.2208) 
2002 76 96,067,619 0.0791 (0.0613 - 0.0969) 
2003 91 97,184,253 0.0936 (0.0744 - 0.1129) 
2004 97 98,339,269 0.0986 (0.0790 - 0.1183) 
2005 70 99,553,575 0.0703 (0.0538 - 0.0868) 
2006 101 100,733,657 0.1003 (0.0807 - 0.1198) 
2007 65 101,778,717 0.0639 (0.0483 - 0.0794) 
2008 58 102,639,157 0.0565 (0.0420 - 0.0711) 
 741 791,182,213 0.0937 (0.0869 - 0.1004) 
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Females (Ages 35-85+)  
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
2001 151 76,417,365 0.1976 (0.1661 - 0.2291) 
2002 66 77,408,924 0.0853 (0.0647 - 0.1058) 
2003 79 78,392,375 0.1008 (0.0786 - 0.1230) 
2004 69 79,401,299 0.0869 (0.0664 - 0.1074) 
2005 57 80,550,141 0.0708 (0.0524 - 0.0891) 
2006 85 81,702,102 0.1040 (0.0819 - 0.1262) 
2007 52 82,725,237 0.0629 (0.0458 - 0.0799) 
2008 50 83,668,745 0.0598 (0.0432 - 0.0763) 
 609 640,266,188 0.0951 (0.0876 - 0.1027) 
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Males (Ages 15-64)  
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
2001 584 94,342,441 0.6190 (0.5688 - 0.6692) 
2002 471 95,472,337 0.4933 (0.4488 - 0.5379) 
2003 527 96,431,501 0.5465 (0.4998 - 0.5932) 
2004 484 97,610,908 0.4958 (0.4517 - 0.5400) 
2005 415 98,794,180 0.4201 (0.3796 - 0.4605) 
2006 434 99,965,439 0.4342 (0.3933 - 0.4750) 
2007 387 100,945,164 0.3834 (0.3452 - 0.4216) 
2008 376 101,769,804 0.3695 (0.3321 - 0.4068) 
 3,678 785,331,774 0.4683 (0.4532 - 0.4835) 
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Males (Ages 35-85+)  
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
2001 510 68,416,241 0.7454 (0.6807 - 0.8101) 
2002 450 69,449,458 0.6480 (0.5881 - 0.7078) 
2003 510 70,454,259 0.7239 (0.6610 - 0.7867) 
2004 441 71,537,529 0.6165 (0.5589 - 0.6740) 
2005 390 72,742,596 0.5361 (0.4829 - 0.5893) 
2006 393 73,922,078 0.5316 (0.4791 - 0.5842) 
2007 367 74,965,077 0.4896 (0.4395 - 0.5396) 
2008 367 75,918,872 0.4834 (0.4340 - 0.5329) 
 3,428 577,406,110 0.5937 (0.5738 - 0.6136) 
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Females (15-85+) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
 
122 
113 
207 
83 
104 
105 
79 
116 
72 
69 
84 
77 
80 
50 
62 
48 
1,471 
 
112,983,276 
113,969,175 
115,570,255 
116,825,827 
118,073,587 
119,354,958 
120,755,434 
122,164,519 
123,515,319 
124,832,870 
126,098,170 
127,025,926 
128,370,709 
129,520,417 
130,602,029 
132,037,990 
1,961,700,461 
 
0.1080 
0.0991 
0.1791 
0.0710 
0.0881 
0.0880 
0.0654 
0.0950 
0.0583 
0.0553 
0.0666 
0.0606 
0.0623 
0.0386 
0.0475 
0.0364 
0.0750 
 
(0.0888 - 0.1271) 
(0.0809 - 0.1174) 
(0.1547 - 0.2035) 
(0.0558 - 0.0863) 
(0.0712 - 0.1050) 
(0.0711 - 0.1048) 
(0.0510 - 0.0798) 
(0.0777 - 0.1122) 
(0.0448 - 0.0718) 
(0.0422 - 0.0683) 
(0.0524 - 0.0809) 
(0.0471 - 0.0742) 
(0.0487 - 0.0760) 
(0.0279 - 0.0493) 
(0.0357 - 0.0593) 
(0.0261 - 0.0466) 
(0.0712 - 0.0788) 
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Females (15-64) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 102 92,485,946 0.1103 (0.0889 - 0.1317) 
2000 98 93,387,047 0.1049 (0.0842 - 0.1257) 
2001 183 94,885,966 0.1929 (0.1649 - 0.2208) 
2002 76 96,067,619 0.0791 (0.0613 - 0.0969) 
2003 91 97,184,253 0.0936 (0.0744 - 0.1129) 
2004 97 98,339,269 0.0986 (0.0790 - 0.1183) 
2005 70 99,553,575 0.0703 (0.0538 - 0.0868) 
2006 101 100,733,657 0.1003 (0.0807 - 0.1198) 
2007 65 101,778,717 0.0639 (0.0483 - 0.0794) 
2008 58 102,639,157 0.0565 (0.0420 - 0.0711) 
2009 77 103,500,419 0.0744 (0.0578 - 0.0910) 
2010 69 104,120,902 0.0663 (0.0506 - 0.0819) 
2011 65 104,919,939 0.0620 (0.0469 - 0.0770) 
2012 41 105,190,106 0.0390 (0.0270 - 0.0509) 
2013 56 105,497,896 0.0531 (0.0392 - 0.0670) 
2014 43 106,146,071 0.0405 (0.0284 - 0.0526) 
 1,292 1,606,430,539 0.0804 (0.0760 - 0.0848) 
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Females (35-85+) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 91 74,178,002 0.1227 (0.0975 - 0.1479) 
2000 77 75,092,907 0.1025 (0.0796 - 0.1254) 
2001 151 76,417,365 0.1976 (0.1661 - 0.2291) 
2002 66 77,408,924 0.0853 (0.0647 - 0.1058) 
2003 79 78,392,375 0.1008 (0.0786 - 0.1230) 
2004 69 79,401,299 0.0869 (0.0664 - 0.1074) 
2005 57 80,550,141 0.0708 (0.0524 - 0.0891) 
2006 85 81,702,102 0.1040 (0.0819 - 0.1262) 
2007 52 82,725,237 0.0629 (0.0458 - 0.0799) 
2008 50 83,668,745 0.0598 (0.0432 - 0.0763) 
2009 64 84,566,756 0.0757 (0.0571 - 0.0942) 
2010 51 85,285,569 0.0598 (0.0434 - 0.0762) 
2011 57 86,258,145 0.0661 (0.0489 - 0.0832) 
2012 41 87,118,300 0.0471 (0.0327 - 0.0615) 
2013 40 87,969,686 0.0455 (0.0314 - 0.0596) 
2014 34 89,035,329 0.0382 (0.0254 - 0.0510) 
 1,064 1,309,770,882 0.0812 (0.0764 - 0.0861) 
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Females (15-24) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 9 18,860,184 0.0477 (0.0165 - 0.0789) 
2000 13 19,105,073 0.0680 (0.0311 - 0.1050) 
2001 22 19,585,847 0.1123 (0.0654 - 0.1593) 
2002 8 19,898,124 0.0402 (0.0123 - 0.0681) 
2003 6 20,180,290 0.0297 (0.0059 - 0.0535) 
2004 20 20,433,434 0.0979 (0.0550 - 0.1408) 
2005 13 20,657,595 0.0629 (0.0287 - 0.0971) 
2006 15 20,836,077 0.0720 (0.0356 - 0.1084) 
2007 9 21,001,489 0.0429 (0.0149 - 0.0709) 
2008 5 21,144,714 0.0236 (0.0029 - 0.0444) 
2009 8 21,263,984 0.0376 (0.0116 - 0.0637) 
2010 12 21,308,500 0.0563 (0.0245 - 0.0882) 
2011 10 21,366,229 0.0468 (0.0178 - 0.0758) 
2012 3 21,431,588 0.0140 (-0.0018 - 0.0298) 
2013 11 21,429,247 0.0513 (0.0210 - 0.0817) 
2014 8 21,456,371 0.0373 (0.0114 - 0.0631) 
 172 329,958,746 0.0521 (0.0443 - 0.0599) 
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Females (25-34) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 22 19,945,090 0.1103 (0.0642 - 0.1564) 
2000 23 19,771,195 0.1163 (0.0688 - 0.1639) 
2001 34 19,567,043 0.1738 (0.1154 - 0.2322) 
2002 9 19,518,779 0.0461 (0.0160 - 0.0762) 
2003 19 19,500,922 0.0974 (0.0536 - 0.1412) 
2004 16 19,520,225 0.0820 (0.0418 - 0.1221) 
2005 9 19,547,698 0.0460 (0.0160 - 0.0761) 
2006 16 19,626,340 0.0815 (0.0416 - 0.1215) 
2007 11 19,788,593 0.0556 (0.0227 - 0.0884) 
2008 14 20,019,411 0.0699 (0.0333 - 0.1066) 
2009 12 20,267,430 0.0592 (0.0257 - 0.0927) 
2010 14 20,431,857 0.0685 (0.0326 - 0.1044) 
2011 13 20,746,335 0.0627 (0.0286 - 0.0967) 
2012 6 20,970,529 0.0286 (0.0057 - 0.0515) 
2013 11 21,203,096 0.0519 (0.0212 - 0.0825) 
2014 6 21,546,290 0.0278 (0.0056 - 0.0501) 
 235 321,970,833 0.0730 (0.0637 - 0.0823) 
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Females (35-44) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 34 22,669,604 0.1500 (0.0996 - 0.2004) 
2000 11 22,700,729 0.0485 (0.0198 - 0.0771) 
2001 48 22,642,429 0.2120 (0.1520 - 0.2720) 
2002 16 22,439,455 0.0713 (0.0364 - 0.1062) 
2003 21 22,206,703 0.0946 (0.0541 - 0.1350) 
2004 19 22,015,734 0.0863 (0.0475 - 0.1251) 
2005 14 21,865,343 0.0640 (0.0305 - 0.0976) 
2006 23 21,727,611 0.1059 (0.0626 - 0.1491) 
2007 13 21,502,002 0.0605 (0.0276 - 0.0933) 
2008 13 21,195,733 0.0613 (0.0280 - 0.0947) 
2009 14 20,841,610 0.0672 (0.0320 - 0.1024) 
2010 11 20,634,607 0.0533 (0.0218 - 0.0848) 
2011 12 20,404,484 0.0588 (0.0255 - 0.0921) 
2012 11 20,342,813 0.0541 (0.0221 - 0.0860) 
2013 10 20,307,429 0.0492 (0.0187 - 0.0798) 
2014 9 20,353,904 0.0442 (0.0153 - 0.0731) 
 279 343,850,190 0.0811 (0.0716 - 0.0907) 
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Females (45-54) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 27 18,632,305 0.1449 (0.0902 - 0.1996) 
2000 27 19,180,722 0.1408 (0.0877 - 0.1939) 
2001 54 20,047,081 0.2694 (0.1975 - 0.3412) 
2002 23 20,357,603 0.1130 (0.0668 - 0.1592) 
2003 26 20,776,919 0.1251 (0.0770 - 0.1732) 
2004 24 21,184,129 0.1133 (0.0680 - 0.1586) 
2005 21 21,614,529 0.0972 (0.0556 - 0.1387) 
2006 25 22,011,575 0.1136 (0.0691 - 0.1581) 
2007 16 22,337,962 0.0716 (0.0365 - 0.1067) 
2008 17 22,597,536 0.0752 (0.0395 - 0.1110) 
2009 24 22,797,854 0.1053 (0.0632 - 0.1474) 
2010 20 22,864,357 0.0875 (0.0491 - 0.1258) 
2011 25 22,698,956 0.1101 (0.0670 - 0.1533) 
2012 7 22,461,868 0.0312 (0.0081 - 0.0543) 
2013 15 22,198,448 0.0676 (0.0334 - 0.1018) 
2014 10 22,033,807 0.0454 (0.0173 - 0.0735) 
 361 343,795,651 0.1050 (0.0942 - 0.1158) 
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Females (55-64) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 10 12,378,763 0.0808 (0.0307 - 0.1309) 
2000 24 12,629,328 0.1900 (0.1140 - 0.2661) 
2001 25 13,043,566 0.1917 (0.1165 - 0.2668) 
2002 20 13,853,658 0.1444 (0.0811 - 0.2076) 
2003 19 14,519,419 0.1309 (0.0720 - 0.1897) 
2004 18 15,185,747 0.1185 (0.0638 - 0.1733) 
2005 13 15,868,410 0.0819 (0.0374 - 0.1265) 
2006 22 16,532,054 0.1331 (0.0775 - 0.1887) 
2007 16 17,148,671 0.0933 (0.0476 - 0.1390) 
2008 9 17,681,763 0.0509 (0.0176 - 0.0842) 
2009 19 18,329,541 0.1037 (0.0570 - 0.1503) 
2010 12 18,881,581 0.0636 (0.0276 - 0.0995) 
2011 5 19,703,935 0.0254 (0.0031 - 0.0476) 
2012 14 19,983,308 0.0701 (0.0334 - 0.1068) 
2013 9 20,359,676 0.0442 (0.0153 - 0.0731) 
2014 10 20,755,699 0.0482 (0.0183 - 0.0780) 
 245 266,855,119 0.0918 (0.0803 - 0.1033) 
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Females (65-74) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 14 10,125,424 0.1383 (0.0658 - 0.2107) 
2000 12 10,087,712 0.1190 (0.0517 - 0.1863) 
2001 17 10,043,126 0.1693 (0.0888 - 0.2497) 
2002 3 10,016,658 0.0300 (-0.0039 - 0.0638) 
2003 8 10,048,202 0.0796 (0.0244 - 0.1348) 
2004 6 10,110,363 0.0593 (0.0119 - 0.1068) 
2005 8 10,198,569 0.0784 (0.0241 - 0.1328) 
2006 9 10,350,638 0.0870 (0.0301 - 0.1438) 
2007 4 10,595,802 0.0378 (0.0008 - 0.0747) 
2008 10 11,004,244 0.0909 (0.0345 - 0.1472) 
2009 6 11,375,157 0.0527 (0.0105 - 0.0950) 
2010 4 11,616,910 0.0344 (0.0007 - 0.0682) 
2011 9 12,005,425 0.0750 (0.0260 - 0.1239) 
2012 5 12,782,530 0.0391 (0.0048 - 0.0734) 
2013 6 13,419,124 0.0447 (0.0089 - 0.0805) 
2014 4 14,049,245 0.0285 (0.0006 - 0.0564) 
 125 177,829,129 0.0703 (0.0580 - 0.0826) 
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Females (75-84) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 5 7,411,198 0.0675 (0.0083 - 0.1266) 
2000 3 7,481,827 0.0401 (-0.0053 - 0.0855) 
2001 6 7,589,733 0.0791 (0.0158 - 0.1423) 
2002 3 7,664,104 0.0391 (-0.0052 - 0.0834) 
2003 5 7,713,157 0.0648 (0.0080 - 0.1216) 
2004 2 7,738,742 0.0258 (-0.0100 - 0.0617) 
2005 1 7,753,835 0.0129 (-0.0124 - 0.0382) 
2006 5 7,732,685 0.0647 (0.0080 - 0.1213) 
2007 3 7,694,491 0.0390 (-0.0051 - 0.0831) 
2008 1 7,656,443 0.0131 (-0.0125 - 0.0387) 
2009 1 7,590,640 0.0132 (-0.0126 - 0.0390) 
2010 3 7,584,360 0.0396 (-0.0052 - 0.0843) 
2011 6 7,602,197 0.0789 (0.0158 - 0.1421) 
2012 4 7,624,484 0.0525 (0.0010 - 0.1039) 
2013 0 7,686,002 0.0000 (0.0000 - 0.0000) 
2014 1 7,789,312 0.0128 (-0.0123 - 0.0380) 
 49 122,313,210 0.0401 (0.0288 - 0.0513) 
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Females (85+) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 1 2,960,708 0.0338 (-0.0324 - 0.1000) 
2000 0 3,012,589 0.0000 (0.0000 - 0.0000) 
2001 1 3,051,430 0.0328 (-0.0315 - 0.0970) 
2002 1 3,077,446 0.0325 (-0.0312 - 0.0962) 
2003 0 3,127,975 0.0000 (0.0000 - 0.0000) 
2004 0 3,166,584 0.0000 (0.0000 - 0.0000) 
2005 0 3,249,455 0.0000 (0.0000 - 0.0000) 
2006 1 3,347,539 0.0299 (-0.0287 - 0.0884) 
2007 0 3,446,309 0.0000 (0.0000 - 0.0000) 
2008 0 3,533,026 0.0000 (0.0000 - 0.0000) 
2009 0 3,631,954 0.0000 (0.0000 - 0.0000) 
2010 1 3,703,754 0.0270 (-0.0259 - 0.0799) 
2011 0 3,843,148 0.0000 (0.0000 - 0.0000) 
2012 0 3,923,297 0.0000 (0.0000 - 0.0000) 
2013 0 3,999,007 0.0000 (0.0000 - 0.0000) 
2014 0 4,053,362 0.0000 (0.0000 - 0.0000) 
 5 55,127,583 0.0091 (0.0011 - 0.0170) 
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Males (15-85+) 
Year Deaths Population Rate 100,000 95% CI 
1999 572 106,101,524 0.5391 (0.4949 - 0.5833) 
2000 642 107,199,356 0.5989 (0.5526 - 0.6452) 
2001 675 108,948,443 0.6196 (0.5728 - 0.6663) 
2002 554 110,236,336 0.5026 (0.4607 - 0.5444) 
2003 611 111,405,696 0.5484 (0.5050 - 0.5919) 
2004 560 112,798,538 0.4965 (0.4553 - 0.5376) 
2005 489 114,242,119 0.4280 (0.3901 - 0.4660) 
2006 512 115,698,684 0.4425 (0.4042 - 0.4809) 
2007 459 117,034,273 0.3922 (0.3563 - 0.4281) 
2008 458 118,353,712 0.3870 (0.3515 - 0.4224) 
2009 435 119,585,778 0.3638 (0.3296 - 0.3979) 
2010 383 120,492,399 0.3179 (0.2860 - 0.3497) 
2011 382 122,020,102 0.3131 (0.2817 - 0.3445) 
2012 369 123,249,525 0.2994 (0.2688 - 0.3299) 
2013 337 124,437,687 0.2708 (0.2419 - 0.2997) 
2014 349 125,751,111 0.2775 (0.2484 - 0.3066) 
 7,787 1,857,555,283 0.4192 (0.4099 - 0.4285) 
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Males (15-64) 
Year Deaths Population Rate 100,000 95% CI 
1999 497 91,801,013 0.5414 (0.4938 - 0.5890) 
2000 559 92,789,731 0.6024 (0.5525 - 0.6524) 
2001 584 94,342,441 0.6190 (0.5688 - 0.6692) 
2002 471 95,472,337 0.4933 (0.4488 - 0.5379) 
2003 527 96,431,501 0.5465 (0.4998 - 0.5932) 
2004 484 97,610,908 0.4958 (0.4517 - 0.5400) 
2005 415 98,794,180 0.4201 (0.3796 - 0.4605) 
2006 434 99,965,439 0.4342 (0.3933 - 0.4750) 
2007 387 100,945,164 0.3834 (0.3452 - 0.4216) 
2008 376 101,769,804 0.3695 (0.3321 - 0.4068) 
2009 364 102,560,354 0.3549 (0.3185 - 0.3914) 
2010 281 103,129,439 0.2725 (0.2406 - 0.3043) 
2011 304 104,076,731 0.2921 (0.2593 - 0.3249) 
2012 271 104,434,480 0.2595 (0.2286 - 0.2904) 
2013 261 104,837,746 0.2490 (0.2188 - 0.2792) 
2014 270 105,399,819 0.2562 (0.2256 - 0.2867) 
 6,485 1,594,361,087 0.4067 (0.3968 - 0.4166) 
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Males (35-85+) 
Year Deaths Population Rate 100,000 95% CI 
1999 431 66,052,361 0.6525 (0.5909 - 0.7141) 
2000 477 67,000,009 0.7119 (0.6480 - 0.7758) 
2001 510 68,416,241 0.7454 (0.6807 - 0.8101) 
2002 450 69,449,458 0.6480 (0.5881 - 0.7078) 
2003 510 70,454,259 0.7239 (0.6610 - 0.7867) 
2004 441 71,537,529 0.6165 (0.5589 - 0.6740) 
2005 390 72,742,596 0.5361 (0.4829 - 0.5893) 
2006 393 73,922,078 0.5316 (0.4791 - 0.5842) 
2007 367 74,965,077 0.4896 (0.4395 - 0.5396) 
2008 367 75,918,872 0.4834 (0.4340 - 0.5329) 
2009 355 76,816,918 0.4621 (0.4141 - 0.5102) 
2010 310 77,542,466 0.3998 (0.3553 - 0.4443) 
2011 317 78,544,293 0.4036 (0.3592 - 0.4480) 
2012 308 79,398,416 0.3879 (0.3446 - 0.4312) 
2013 278 80,271,041 0.3463 (0.3056 - 0.3870) 
2014 280 81,257,447 0.3446 (0.3042 - 0.3849) 
 6,184 1,184,289,061 0.5222 (0.5092 - 0.5352) 
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Males (15-24) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 34 19,815,847 0.1716 (0.1139 - 0.2293) 
2000 56 20,078,818 0.2789 (0.2059 - 0.3519) 
2001 40 20,627,723 0.1939 (0.1338 - 0.2540) 
2002 43 20,956,011 0.2052 (0.1439 - 0.2665) 
2003 39 21,208,564 0.1839 (0.1262 - 0.2416) 
2004 32 21,514,678 0.1487 (0.0972 - 0.2003) 
2005 35 21,788,574 0.1606 (0.1074 - 0.2139) 
2006 41 22,007,767 0.1863 (0.1293 - 0.2433) 
2007 32 22,144,326 0.1445 (0.0944 - 0.1946) 
2008 31 22,246,778 0.1393 (0.0903 - 0.1884) 
2009 24 22,312,948 0.1076 (0.0645 - 0.1506) 
2010 20 22,317,842 0.0896 (0.0503 - 0.1289) 
2011 27 22,431,646 0.1204 (0.0750 - 0.1658) 
2012 24 22,512,317 0.1066 (0.0640 - 0.1493) 
2013 19 22,525,155 0.0844 (0.0464 - 0.1223) 
2014 19 22,523,450 0.0844 (0.0464 - 0.1223) 
 516 347,012,444 0.1487 (0.1359 - 0.1615) 
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Males (25-34) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 107 20,233,316 0.5288 (0.4286 - 0.6290) 
2000 109 20,120,529 0.5417 (0.4400 - 0.6434) 
2001 125 19,904,479 0.6280 (0.5179 - 0.7381) 
2002 61 19,830,867 0.3076 (0.2304 - 0.3848) 
2003 62 19,742,873 0.3140 (0.2359 - 0.3922) 
2004 87 19,746,331 0.4406 (0.3480 - 0.5332) 
2005 64 19,710,949 0.3247 (0.2451 - 0.4042) 
2006 78 19,768,839 0.3946 (0.3070 - 0.4821) 
2007 60 19,924,870 0.3011 (0.2249 - 0.3773) 
2008 60 20,188,062 0.2972 (0.2220 - 0.3724) 
2009 56 20,455,912 0.2738 (0.2021 - 0.3455) 
2010 53 20,632,091 0.2569 (0.1877 - 0.3260) 
2011 38 21,044,163 0.1806 (0.1232 - 0.2380) 
2012 37 21,338,792 0.1734 (0.1175 - 0.2293) 
2013 40 21,641,491 0.1848 (0.1276 - 0.2421) 
2014 50 21,970,214 0.2276 (0.1645 - 0.2907) 
 1,087 326,253,778 0.3332 (0.3134 - 0.3530) 
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Males (35-44) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 118 22,407,073 0.5266 (0.4316 - 0.6216) 
2000 133 22,447,798 0.5925 (0.4918 - 0.6932) 
2001 163 22,409,323 0.7274 (0.6157 - 0.8390) 
2002 109 22,201,194 0.4910 (0.3988 - 0.5831) 
2003 116 21,947,503 0.5285 (0.4324 - 0.6247) 
2004 109 21,784,541 0.5004 (0.4064 - 0.5943) 
2005 81 21,640,195 0.3743 (0.2928 - 0.4558) 
2006 78 21,516,190 0.3625 (0.2821 - 0.4430) 
2007 61 21,294,228 0.2865 (0.2146 - 0.3584) 
2008 92 20,996,753 0.4382 (0.3486 - 0.5277) 
2009 77 20,646,201 0.3729 (0.2896 - 0.4563) 
2010 51 20,435,999 0.2496 (0.1811 - 0.3181) 
2011 53 20,223,470 0.2621 (0.1915 - 0.3326) 
2012 41 20,173,607 0.2032 (0.1410 - 0.2654) 
2013 47 20,145,261 0.2333 (0.1666 - 0.3000) 
2014 38 20,159,229 0.1885 (0.1286 - 0.2484) 
 1,367 340,428,565 0.4016 (0.3803 - 0.4228) 
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Males (45-54) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 128 17,945,514 0.7133 (0.5897 - 0.8368) 
2000 150 18,497,230 0.8109 (0.6812 - 0.9407) 
2001 153 19,339,187 0.7911 (0.6658 - 0.9165) 
2002 143 19,634,591 0.7283 (0.6089 - 0.8477) 
2003 165 20,043,035 0.8232 (0.6976 - 0.9488) 
2004 150 20,445,801 0.7336 (0.6162 - 0.8511) 
2005 108 20,881,375 0.5172 (0.4197 - 0.6148) 
2006 123 21,274,584 0.5782 (0.4760 - 0.6803) 
2007 107 21,601,977 0.4953 (0.4015 - 0.5892) 
2008 94 21,862,911 0.4300 (0.3430 - 0.5169) 
2009 113 22,069,234 0.5120 (0.4176 - 0.6064) 
2010 78 22,142,359 0.3523 (0.2741 - 0.4304) 
2011 94 22,019,247 0.4269 (0.3406 - 0.5132) 
2012 87 21,806,870 0.3990 (0.3151 - 0.4828) 
2013 75 21,569,084 0.3477 (0.2690 - 0.4264) 
2014 84 21,425,044 0.3921 (0.3082 - 0.4759) 
 1,852 332,558,043 0.5569 (0.5315 - 0.5823) 
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Males (55-64) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 110 11,399,263 0.9650 (0.7846 - 1.1453) 
2000 111 11,645,356 0.9532 (0.7758 - 1.1305) 
2001 103 12,061,729 0.8539 (0.6890 - 1.0189) 
2002 115 12,849,674 0.8950 (0.7314 - 1.0585) 
2003 145 13,489,526 1.0749 (0.8999 - 1.2499) 
2004 106 14,119,557 0.7507 (0.6078 - 0.8936) 
2005 127 14,773,087 0.8597 (0.7102 - 1.0092) 
2006 114 15,398,059 0.7404 (0.6044 - 0.8763) 
2007 127 15,979,763 0.7948 (0.6565 - 0.9330) 
2008 99 16,475,300 0.6009 (0.4825 - 0.7193) 
2009 94 17,076,059 0.5505 (0.4392 - 0.6618) 
2010 79 17,601,148 0.4488 (0.3499 - 0.5478) 
2011 92 18,358,205 0.5011 (0.3987 - 0.6035) 
2012 82 18,602,894 0.4408 (0.3454 - 0.5362) 
2013 80 18,956,755 0.4220 (0.3295 - 0.5145) 
2014 79 19,321,882 0.4089 (0.3187 - 0.4990) 
 1,663 248,108,257 0.6703 (0.6381 - 0.7025) 
 
 
  
AFMR AIR TRANSPORT DEATHS  67 
Males (65-74) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 58 8,293,485 0.6993 (0.5194 - 0.8793) 
2000 57 8,303,274 0.6865 (0.5083 - 0.8647) 
2001 66 8,341,053 0.7913 (0.6004 - 0.9822) 
2002 64 8,371,877 0.7645 (0.5772 - 0.9518) 
2003 59 8,452,713 0.6980 (0.5199 - 0.8761) 
2004 61 8,557,170 0.7129 (0.5340 - 0.8917) 
2005 53 8,683,128 0.6104 (0.4460 - 0.7747) 
2006 52 8,852,389 0.5874 (0.4278 - 0.7471) 
2007 53 9,102,925 0.5822 (0.4255 - 0.7390) 
2008 59 9,501,435 0.6210 (0.4625 - 0.7794) 
2009 53 9,857,942 0.5376 (0.3929 - 0.6824) 
2010 68 10,096,519 0.6735 (0.5134 - 0.8336) 
2011 56 10,476,313 0.5345 (0.3945 - 0.6745) 
2012 66 11,202,862 0.5891 (0.4470 - 0.7313) 
2013 61 11,797,642 0.5171 (0.3873 - 0.6468) 
2014 56 12,349,045 0.4535 (0.3347 - 0.5722) 
 942 152,239,772 0.6188 (0.5792 - 0.6583) 
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Males (75-84) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 15 4,813,716 0.3116 (0.1539 - 0.4693) 
2000 24 4,879,353 0.4919 (0.2951 - 0.6887) 
2001 23 5,003,885 0.4596 (0.2718 - 0.6475) 
2002 18 5,100,760 0.3529 (0.1899 - 0.5159) 
2003 22 5,183,281 0.4244 (0.2471 - 0.6018) 
2004 14 5,251,161 0.2666 (0.1270 - 0.4063) 
2005 21 5,320,967 0.3947 (0.2259 - 0.5635) 
2006 25 5,362,466 0.4662 (0.2835 - 0.6490) 
2007 19 5,392,948 0.3523 (0.1939 - 0.5107) 
2008 20 5,419,659 0.3690 (0.2073 - 0.5308) 
2009 15 5,432,135 0.2761 (0.1364 - 0.4159) 
2010 24 5,476,762 0.4382 (0.2629 - 0.6135) 
2011 20 5,573,033 0.3589 (0.2016 - 0.5162) 
2012 29 5,648,150 0.5134 (0.3266 - 0.7003) 
2013 15 5,760,517 0.2604 (0.1286 - 0.3922) 
2014 20 5,893,378 0.3394 (0.1906 - 0.4881) 
 324 85,512,171 0.3789 (0.3376 - 0.4202) 
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Males (85+) 
Year Deaths Population (Per-Yr) Rate 100,000 95% CI 
1999 2 1,193,310 0.1676 (-0.0647 - 0.3999) 
2000 2 1,226,998 0.1630 (-0.0629 - 0.3889) 
2001 2 1,261,064 0.1586 (-0.0612 - 0.3784) 
2002 1 1,291,362 0.0774 (-0.0743 - 0.2292) 
2003 3 1,338,201 0.2242 (-0.0295 - 0.4779) 
2004 1 1,379,299 0.0725 (-0.0696 - 0.2146) 
2005 0 1,443,844 0.0000 (0.0000 - 0.0000) 
2006 1 1,518,390 0.0659 (-0.0632 - 0.1949) 
2007 0 1,593,236 0.0000 (0.0000 - 0.0000) 
2008 3 1,662,814 0.1804 (-0.0237 - 0.3846) 
2009 3 1,735,347 0.1729 (-0.0228 - 0.3685) 
2010 10 1,789,679 0.5588 (0.2124 - 0.9051) 
2011 2 1,894,025 0.1056 (-0.0408 - 0.2519) 
2012 3 1,964,033 0.1527 (-0.0201 - 0.3256) 
2013 0 2,041,782 0.0000 (0.0000 - 0.0000) 
2014 3 2,108,869 0.1423 (-0.0187 - 0.3032) 
 36 25,442,253 0.1415 (0.0953 - 0.1877) 
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Appendix 6: List of Competencies Met in CE 
Tier 1 Core Public Health Competencies Checklist 
Domain #1: Analytic/Assessment Skills  
Describes factors affecting the health of a community (e.g., equity, income, education, environment)  
Identifies quantitative and qualitative data and information (e.g., vital statistics, electronic health records, 
transportation patterns, unemployment rates, community input, health equity impact assessments) that can be 
used for assessing the health of a community  
Applies ethical principles in accessing, collecting, analyzing, using, maintaining, and disseminating data and 
information  
Uses information technology in accessing, collecting, analyzing, using, maintaining, and disseminating data 
and information  
Selects valid and reliable data  
Selects comparable data (e.g., data being age-adjusted to the same year, data variables across datasets 
having similar definitions)  
Identifies gaps in data  
Collects valid and reliable quantitative and qualitative data  
Describes public health applications of quantitative and qualitative data  
Uses quantitative and qualitative data  
Describes how evidence (e.g., data, findings reported in peer-reviewed literature) is used in decision making  
Domain #2: Policy Development/Program Planning Skills  
Describes organizational strategic plan (e.g., includes measurable objectives and targets; relationship to 
community health improvement plan, workforce development plan, quality improvement plan, and other plans)  
Gathers information that can inform options for policies, programs, and services (e.g., secondhand smoking 
policies, data use policies, HR policies, immunization programs, food safety programs  
Domain #3: Communication Skills  
Communicates in writing and orally with linguistic and cultural proficiency (e.g., using age-appropriate 
materials, incorporating images)  
Conveys data and information to professionals and the public using a variety of approaches (e.g., reports, 
presentations, email, letters)  
Facilitates communication among individuals, groups, and organizations  
Domain #4: Cultural Competency Skills  
Describes the concept of diversity as it applies to individuals and populations (e.g., language, culture, values, 
socioeconomic status, geography, education, race, gender, age, ethnicity, sexual orientation, profession, 
religious affiliation, mental and physical abilities, historical experiences)  
Describes the diversity of individuals and populations in a community  
Addresses the diversity of individuals and populations when implementing policies, programs, and services 
that affect the health of a community  
Domain #5: Community Dimensions of Practice Skills  
N/A 
Domain #6:Public Health Sciences Skills  
Describes how public health sciences (e.g., biostatistics, epidemiology, environmental health sciences, health 
services administration, social and behavioral sciences, and public health informatics) are used in the delivery 
of the 10 Essential Public Health Services  
Retrieves evidence (e.g., research findings, case reports, community surveys) from print and electronic 
sources (e.g., PubMed, Journal of Public Health Management and Practice, Morbidity and Mortality Weekly 
Report, The World Health Report) to support decision making  
Recognizes limitations of evidence (e.g., validity, reliability, sample size, bias, generalizability)  
Describes evidence used in developing, implementing, evaluating, and improving policies, programs, and 
services  
Domain #7: Financial Planning and Management Skills  
Describes government agencies with authority to impact the health of a community  
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Domain #8: Leadership and Systems Thinking Skills  
Contributes to development of a vision for a healthy community (e.g., emphasis on prevention, health equity 
for all, excellence and innovation)  
 
Concentration Specific Competencies Checklist 
Emergency Preparedness:  
Use research and/or evaluation science methodologies and instruments to collect, analyze and interpret 
quantitative and qualitative data  
 
